Production of bioactive human alpha-defensin 5 in Pichia pastoris.
Human alpha-defensin 5 (HD5), a small cationic peptide, is expressed in Paneth cell granules of small intestinal crypts. HD5 exhibits high antimicrobial activity against a broad spectrum of pathogenic agents, including bacteria, fungi, and viruses. In this study, the constitutive expression of HD5 antimicrobial peptide was achieved using the methylotrophic yeast, Pichia pastoris (P. pastoris). HD5 cDNA was amplified by polymerase chain reaction (PCR) using human lung cell cDNA as template. The 96-bp DNA fragment encoding mature HD5 peptide (amino acid 63-94) was subcloned into the yeast expression vector and transfected into P. pastoris X-33 expression host by electroporation. The recombinant HD5 (rHD5) was detected in the supernatant of transfected yeast by western blot analysis. The recombinant HD5 crude extract from transfected P. pastoris showed antimicrobial activities against Salmonella typhimurium, Staphylococcus aureus and pathogenic E. coli. However, rHD5 did not inhibit the growth of lactic acid bacteria such as Lactobacillus bulgaricus, Bifidobacterium bifidum, or B. longum. These results indicated that the rHD5 expressed in P. pastoris selectively inhibited the growth of specific bacteria.